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[a, b]φ
inhxy|ra6tp3mu¬
[{a, b}]φ
³ Ú y0tly|>a:qintpkxqtGy|aG
a,ijra
[−]φ
¬­mG
[L]φ
³
÷hOmGQa:]rm`tuÀGagr\_aknmpoGinqga»}xa6yyij©Gaa:h_mpwxop\rmq'\xtptGq.rainyagtpkjkzªxh_ijra`mQQakvy:_0a¬­mGkjknm£
 tu'y|a:h    tuhxijhCrmQQwxqa`3mQ_tpkza:Cwxturinmph/y|{Qy|ra:`y]m£©Ga0¬­mp`w_kvtuamp¬ ~xtGy|ivqy|in`w_kvt£rijmGhknmpoGinqp³
Ô 4     Ø  >  ,°Ø Ù ¢ - Ô   ¢Q 5 Ø   Õ   Ô 
   `m}xtukCa:Cwxt£rijmGhy|{Qy|ra:`
Σ = {Xi = φi | i ∈ I}ÑuÏ<ÊÆ
L
Î *
A
ÐvÃÎ  *UÐ ÅÂÊÃÊÅRÑÊÈxÎuÅKÐ8Ñ *_ÃsÃ.ÈxÉÍÅ8ÍQÎ£ÅIÅKÍ}ÊgÏ£Î£Æ.Ð8ÎCËEjÊÃ
Xi
Î£ÆÊ'&_Î£Ð Æ1%ÐvÃÊ £ÐvÃ.ÅKÐ *EÉÅRÎ *
Ê'ÎGÉ.Í
φi
ÐvÃ½Î Ñ£ÆE3ÈjÎÑ½ËÎ<Ã.Ð8ÉÃ.Ð½ÈnÎ£ÅÇÐ8Ñ* jÑ pÐ8ÉÑ£Ï£ÊÆ
L
Î *
A
 zÍ}ÊÃÊÅ,ÑlÏ£Î£Æ.Ð8ÎCËEnÊ.ÃÑ:É'ÉÈQÆ.Æ.Ð *:
Ð *
Σ
ÐvÃ &_Î£Æ.ÅÇÐ ÅÇÐ8Ñ*>Ê Ð *UÅÂÑ3ÅKÍ}ÊÃÊÅ0ÑO~UmGw_hx·Ï£Î£Æ.Ð8ÎGË
jÊÃ 	 pÊ  *EÊË 
bv(Σ) = {Xi | i ∈ I}
	IÎ* ÅKÍ}Ê
ÃÊÅÑ«¬­aaÏ<ÎuÆ.Ð8ÎGË
jÊ.Ã
fv(Σ)

¦ al,ijknkz\_a:hxqa¬­mpr\mu¬ rah/wxya
φX
rma¬­armr\_a¬­mp`wxknt
φ
inhOtuha:Cwxt£rijmGh
(X = φ) ∈ Σ
³
;=< ¢ 
10- Ô   Ú ha»_tp`3xkja]mu¬¾tg`m}xtuk_a6GwUt£rinmphy{}y|ra:`°ivy
Σ = {X1 = X2∧X3, X2 = Y,X3 =
Z}
³+_mG]r\_ivyy{Qyra` a\xt<©pa
bv(Σ) = {X1, X2, X3}
tphx
fv(Σ) = {Y, Z}
³
[]\_a/h_a»}ry|ra:Zivy½rmQaªxhxar\_a/y|a:`tphCrivqy3mu¬tX`mQ_tuk]a:CwxturinmphÒy|{Qy|ra`/IinhZra`y3mu¬sijry
oGa6t£ra:y|rlympknwQrijmGhz³ Ú y|mGkjwQrijmGhmu¬,t/`3mQ_tpkRa6GwUt£rinmphÁy{Qyra`
Σ
ivytO`tu
η : bv(Σ) → P(S)

tGyyinoph_inh_o,rma6tpq'\©£tuivtu~_kna
X ∈ bv(Σ)
tsyar(mu¬Uy|rtura6yuywxq'\r\xt£rtuknk}a:Cwxturinmphxy ijh
Σ
tua0yt£riny|ªxa6¾³
º«tuxy
η
tpamGQa:a6«~}{«>mpinhCr|¹Â,inya½inhxqkjwxyinmphz³ ¦ aªxy|rQaªUh_ar\_aa:h}©Cinmph_`ahCrw_E_t£ra
ρ[η]

tGy
ρ[η](X) = η(X)
ij¬
X ∈ bv(Σ)
tphx
ρ[η](X) = ρ(X)
mur\_a,inyap³[]\xah·0aQaªUh_ar\_a`tu
ΨΣ,ρ : P(S)
bv(Σ) → P(S)bv(Σ)
ijhx_wxqa6~}{r\_ala:Cwxturinmphxy]inh
Σ
~}{
ΨΣ,ρ(η)(X) = ‖φX‖ρ[η]
³
Ô 4     Ø   $ Ø - ¯ 5 Ø    ²y|mGkjw_rinmph«ÑÎ ÑpÎUÊÈxÎuÅKÐ8Ñ *Ã <Ã.ÅÂÊ
Σ
%Ð ÅKÍ½ÆÊÃ &QÊ'ÉÅ¯Å÷ÑÎ Ñ5GÊ

M
Î*Î */Ê*xÏ6Ð ÆÑ*Ê*xÅ
ρ
ÐvÃgÎ Î &
η : bv(Σ) → P(S)
Ã.ÈxÉ.ÍÅKÍ}ÎuÅ
ΨΣ,ρ(η) = η
 zÍ}Êy|a:`tphCrivqy
Ñ,Î Ñ5GÎUÊÈxÎ£ÅÇÐ8Ñ*Ã <Ã.ÅÂÊ
Σ
%Ð ÅKÍÆÊÃ&_Ê'ÉÅ ÅÂÑ
M
Î* 
ρ
	@pÊ*>ÑuÅÂÊ 
‖Σ‖ρ
	zÐvÃ]Ð Å8Ã pÆÊ'Î£Å÷Ê.Ã.Å¾ÃÑ¨ÈQÅKÐ8Ñ * 
 muraRr\xtur ~}{r\_a00a:kjkj¹ÇÀ}h_m£,hlhxtGyra¹Â[tu'yÀCi6ª_»Qa6lUmGijhCr r\_a:mpa`   " pr\_aRoGa6t£ra6yry|mGkjwQrijmGh
mp¬
ΨΣ,ρ
tpkj]t<{Qya»Qivyr'yyijhxqa
ΨΣ,ρ
iny½tO`mph_mprmGh_a`tuÁmph·r\_a±kvt£rrivqa
P(S)bv(Σ)
mp'Qa:a6&~}{
>mpinhCr|¹Â,inyaijhUqknwxy|inmph¯³
;=< ¢ 
10- Ô #  xmplr\_a±a»_tu`_knatu~>m£©pap r\xaainy½tOw_h_ivCw_a±ympknwQrinmph
‖Σ‖ρ = {X1 7→ ρ(Y ) ∩
ρ(Z), X2 7→ ρ(Y ), X3 7→ ρ(Z)}
³
¦ awxya3`mQ_tpkIa:CwxturinmphXy{Qyra`ygrm«tG_Xa6qw_'y|inmph&rm/~xtGy|ivqy|in`w_kvt£rijmGhXknmpoGinqp³ Ú ¬­mG`½w_kvt
φ[Σ]
mu¬Ã'Ð3ÈjÎuÅKÐ8Ñ * jÑuÐ8É3ivylqmp`>mGya:&mu¬0t±¬­mp`w_kvt
φ
mu¬~xtpyinq3yij`½w_knturinmphXkjmGopivq½tphx&t`m}xtuk
a6Cwxt£rijmGh·y{Qyra`
Σ
³/[]\_a¬­aa©£tuivtu~_kna:ymp¬
φ
tuaijhCra:xara:·~}{«r\_aoGa6t£ra6yrympknwQrinmphmp¬
Σ
³
xmp`tuknkj{ 
ø?>8?zø@
  Ð½ÈnÎ£ÅÇÐ8Ñ* ÑuÐ8É
	'& &jÊÅKÃÎ *Ñ &_Ñ<Ã.Ð ÅÇÐ8Ñ*EÎUÊÆ.Ð É'Î£ÅÇÐ8Ñ* ,
Ô 4     Ø   $  
  -8¢Q 5 Ø  ( Ø* ­¤  zÍ}Ê Ñ£ÆE3ÈjÎpÊ/ÑÒyin`w_kvt£rijmGh·knmpoGinqXÑ£Ï£ÊÆ
L
Î*
A
ÎuÆÊ
GÊ  *>Ê &Ë 
φ[Σ]
	3%(Í}ÊÆÊ
φ
ÐvÃÎ Ñ£ÆE3ÈjÎ&ÑËÎ£Ã.Ð8ÉÃ.Ð3ÈjÎ£ÅÇÐ8Ñ* nÑ pÐ8ÉÎ *
Σ
ÐvÃ±ÎÑ5GÎ0ÊÈxÎ£ÅÇÐ8Ñ*
Ã <Ã.Å÷Ê
  zÍ}Ê«ÃÊÅ½Ñ 'ÆÊ'Ê&Î *ZËÑuÈ *·Ï£Î£Æ.Ð8ÎGË
jÊÃXÎ£ÆÊ
fv(φ[Σ]) = (fv(φ) ∪ fv(Σ)) − bv(Σ)
Î* 
bv(φ[Σ]) = bv(Σ)
	0ÆÊ.Ã &_Ê'ÉÅÇÐ Ï<Ê 
zÍ}Êya`tphGrinq:y½Ñ
φ[Σ]
%Ð Å8ÍÆÊ.Ã &_Ê'ÉÅÅÂÑ)ÑpÊ
M
Î* ±Ê*xÏ6Ð ÆÑ*Ê*xÅ
ρ
ÐvÃ GÊ  *>Ê Ë 
‖φ[Σ]‖ρ = ‖φ‖ρ[‖Σ‖ρ].
ÊsÃÎ ½ÅKÍ}ÎuÅRÎÃ'Å÷Î£Å÷Ê
s
ÑÎ Ñ5GÊ

M
ÃÎ£ÅÇÐvÃ 0ÊÃ
φ[Σ]
	 %Æ.Ð ÅÇÅ÷Ê *
(M, s) |= φ[Σ]
	Ð 
s ∈ ‖φ[Σ]‖ρ
Ñ£Æ
Î
ρ
 Ñ£ÆÃ &_Ê'ÉÐ ÉÎuÅKÐ8Ñ *_Ã
(M, E)
%RÊ pÊ  *>Ê
(M, E) |= φ[Σ]
Ð 
(M, s) |= φ[Σ]
Ñ£ÆÎ
s ∈ E

¦ a\xahxqa¬­mpr\Ámp¬ ra:h mp`ijrr\_a±a6GwUt£rinmph¶y{Qyra`
Σ
¬­mp`
φ[Σ]
i¨¬h_m·qmGhQ¬­wxyijmGh qtph¶tuinyap³
xw_r\_a::E¬­mp` h_m£@mGh_a30a3a6yrivq.rmpwxgtur|ra:hCrinmph«rmÉjÑ£ÃÊ «¬­mp`w_kvtua½,i¨r\Xhxm±¬­aa3©£tuintp~_kja6y
¬­mG,,\_ivq'\±r\_ay|a:`tuhCrivqy]ivy]ijhUQa>ahx_ahCrsmu¬ r\_ala:h}©Cinmph_`ahCr6³
¦ a3yt<{r\xtur
φ1
inyt±kjmGopivqtuk(qmGhxya:Cw_ahUqamp¬
φ0
E,i¨rrah
φ0 |= φ1
¾i¨¬I¬­mGgtpkjkyUa6qijªUqturinmphxy
S

S |= φ0
in`3xkjina:y
S |= φ1
³I[]\_a¬­mp`wxknt
φ0
iny]knmpoGinq:tuknkj{a6Cw_ij©£tpkja:hGr]rm
φ1
_,i¨rrah
φ0 ≡ φ1
Qij¬
φ0 |= φ1
tuhx
φ1 |= φ0
³
}in`wxknturinmph·kjmGopivqivya6Cwxtuknkj{Oa»Q_a6yyin©pa½tGyr\_a`mQ_tuk
µ
¹÷qtukvqwxkjwxy   ,ijr\·~Um<»«`mQ_tpkjijrina:y
tphx/opa:tura6yr]ª_»Qa:/>mpinhCrysmph_kn{p³,[]\_alrtphxyknturinmph¬­mG` r\_inys¬­'tuop`a:hGrmp¬(r\_a`mQ_tpk
µ
¹÷qtukvqwxkjwxy
rmy|in`wxknturinmph3kjmGopivq]inyIy|r'tuinop\Cr¬­mptp¾³ Ú yItuha»Qtp`_kjaG£r\xa,¬­mp`w_kvt
νX.p1∧ (νY.X∧ (p2∨Y ))ivysr'tuhxykntura6rmr\_a½a:Cw_in©<tpkja:hCrgyij`½w_knturinmph«knmpoGinql¬­mp`w_kvt
X [X = p1 ∧ Y, Y = X ∧ (p2 ∨ Y )]
³
[]\xartphxyknturinmphinhr\_amur\_a,Qina:q.rijmGhivy]~xtGy|a6mph/¿aÀ}i  y0xinhxqin_kna  Q  ÇQ,\xinq'\a»Q_a:yy|a6y0t
ªx»}a6±>mpinhCrijhOt3_mQQwxq.rkvt£rrivqainhra`y]mu¬t½©Ga:qrmp]mp¬(qmp`UmGh_ahCr¹Ç,ivy|aª_»Qa:>mpinhCry:³
               
 a»}r:Ca,,ijknkxakvt£ray|in`w_kvt£rijmGhkjmGopivqRrmyij`½w_knturinmphz³ ¦ a_m}qaa6½~}{3Qaªxhxijh_or0mgr'tuhUy|kvt£rijmGhxy
χ
tuhx
θ
³@[]\_aO`tu
χ
rtphxykntura:yt  *xÐ Å÷Ê&y>a:qijªUq:t£rinmph²inhCrm t·¬­mG`½w_kntx,q'\xtu'tpqraivy|inh_oXr\_a
y>a:qijªUq:t£rinmph¯_,\_inkja
θ
rtphxykntura:y¬­mG`½w_kvtuaijhCrm  ªxh_ijra6yUa6qijªUqturinmphxy:³0[]\xalkntur|ra:`tuOivy]ªx'yr
_aªxh_a6¶mGhÁ¬­mp`w_kvtua±ijhÒy|mp¹Âq:tuknkja6·yin`w_kvt£rijmGh¶h_mp`tuk0¬­mp` K   ½tuhUr\_a:h a»Crahx_a:ÁrmXtpkjk
¬­mG`½w_kvtua~}{gy\_m£,inh_o]r\Ut£rtph}{¬­mp`wxkntq:tuh~>aIr'tuhUy¬­mG`a:ginhCrm  ³ ¦ a0y\_m£Xr\xtur
χ
knmpoGinq:tuknkj{
q'\Utu'tpq.rainya:ylyin`w_kvt£rijmGh tuhx
θ
~Ua:\xt<©}ijmGw_'tuknkj{q'\xtu'tpqra:ivy|a6ykjmGopivqtpk0yt£rivy|¬8tpq.rijmGhz³X[]\xa:yarm
`tpxy,¬­mG` t±dtuknmpivyqmGh_h_a6q.rinmphO~>araa:h/ªxh_ijray>a:qijªUq:t£rinmphUystuhU¬­mp`w_kvtpy
S ≤ θ(φ)
ij¬Rtuhx
mGh_kn{i¨¬
S |= φ
i¨¬tuhxmphxkj{ij¬
χ(S) |= φ
³
 iny|r,0alQaªxh_ar\xal`tp__inh_o3¬­mG` ªxh_ijralyUa6qijªUqturinmphxyrm3¬­mp`w_kvtuaG³ Ú ªUh_i¨raly|>a:qi¨ªUq:t£rijmGh
(M, E)
inyrtphxy|kvt£ra:µinhCrmZi¨r'yÉÍ}ÎuÆÎpÉÅ÷ÊÆ.ÐvÃ.ÅÇÐ8É Ñ£ÆE3ÈjÎ
χ(M, E) = φE [ΣM]
,\xaa
ΣM
iny
_aªxh_a6~C{tuha:Cwxt£rijmGh
Xs =
∧
a∈L
[a]
∨
s
a
−→t
Xt ∧
∧
p∈λ(s)
p ∧
∧
q 6∈λ(s)
¬q
¬­mG0a6tpq'\
s ∈ S
}tphx
φE =
∨
s∈E Xs
³,a:q:tuknkUr\xt£r,asivQahCri¨¬­{ ∨
∅
,ijr\
ff
tuhx ∧
∅
,ijr\
tt
_y|m
¬­mG,a»_tu`_knaltuha`Qr{y|ar]mp¬
a
¹Çr'tuhxyi¨rijmGhxy0¬­mG`Ìy|rt£ra
s
,inkjkz{}inakvr\_a~>m<»±¬­mp`wxknt
[a] ff
³
?@? ïACBÿED.ü
 b   &UÆÊ*:CÊÆ 	  ÈQÆÑ£ÏÈQÐvÃ Î*
a
b
 a
 bb
A = {p, q}
L = {a, b}
E = {s1, s2}
s1(p, q) s2(p)
s3()
 inopw_a   (»_tu`_knayUa6qijªUqturinmph
S
;=< ¢ 
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- Ô -  [ m½inknkjwxy|r't£rasr\_ivy,Qaªxhxi¨rijmGhz_y|wx_UmCy|aga\xt<©Gar\_aly|>a:qi¨ªUq:t£rijmGh
S
Qiny_kvt<{pa6inh
 inopw_a  ­,\_a:agr\xah_mur't£rijmGh
s1(p, q)
ivy]wxya:rm_ah_mpraltyr't£ra
s1
¬­mG,,\_ivq'\
λ(s1) = {p, q}
³
[]\xaqmpa6y|>mphUQijhxo¬­mG`½w_knt¬­mpr\_ivy]`m}_akzivy
χ(S) = Xs1 ∨Xs2 [Σ]
_,\_a:a
Σ
ivy,oGij©Gah±~}{
Σ =


Xs1 = [a]Xs2 ∧ [b]ff ∧ p ∧ q
Xs2 = [a] ff ∧[b](Xs1 ∨Xs3) ∧ p ∧ ¬q
Xs3 = [a]Xs2 ∧ [b]Xs1 ∧ ¬p ∧ ¬q


¦ aqtuhX_m£©par\xt£rlij¬yUa6qijªUqturinmph
S1
ivylyij`½w_kntura6«~}{/r\_a3ªxhxi¨ray>a:qijªUq:t£rinmph
S2
Er\_ivyiny
a6Cw_ij©£tpkja:hGr]rmyt<{}ijhxor\xt£r
S1
yt£riny|ªxa:yr\_aq'\xtptGq.ra:ivy|rivq,¬­mp`wxknt3mu¬
S2
³I[]\xiny]ivyt3©£tuinturinmph±mp¬
tpha6tukjina]a:yw_kjr]~}{¯tu'yah     p³
 Ô}Ø ¡ Ô 
   ¯ÊÅ
S1
	
S2
ËÊÃ&_Ê'ÉÐ É'Î£ÅÇÐ8Ñ*_ÃÎ *«Ã.È &.&_Ñ<ÃÊ
S2
ÐvÃ  *xÐ Å÷Ê zÍQÊ *
S1 ≤ S2
Ð ±Î *
Ñ * Ð 
S1 |= χ(S2)

]ÆÑ:Ñ9 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Y = [a]Y ∧ [b]Y
¾yijhUqa
h(∅) = Y
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φX = φY [X/Y ]
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Σ = {X = [a]X ∧ [b]X}
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Σ = {X = ([a]X ∧ [b]X ∧ p) ∨ ([a]X ∧ [b]X ∧ ¬p)}
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X1 = [a] (X1 ∨X2) ∧ [b] (X1 ∨X2) ∧ p
X2 = [a] (X1 ∨X2) ∧ [b] (X1 ∨X2) ∧ ¬p
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snf(φ) = (X1 ∨X2)[Σ]
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Y ∈ bv(Σi)
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Y [Σi] ≡ Y [Σ0]
xtphx
CbQ³&i¨¬
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Z ∈ bv(Σi)
tphx
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∧
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Y [Σ0] ≡ ψ[Σ0]
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X [Σi] ≡ X [Σ
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θI(φ[Σ]) |=s φ[Σ]
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A |=s φ[Σ]
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¬­a: m ∈ I+ v →m v′ v |= ¬r
(v, σ)
ε
−→ (v′, σ)
8q:tuknk" m1,m2 ∈ I+ v1 m2−−→m1 v′1 v2 |= m2 v2 ∈ E
(v1, σ)
m1call m2−−−−−−→ (v2, v′1 · σ)
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(v2, v1 · σ)
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A1 ≤s A2
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A1 = (M1, E1)
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A2 = (M2, E2)
³ ¦ a
knij¬ r
R
mphr\xayrwxqrw_'tukEkna©GakErm
Rb
mGh±r\_al~Ua:\xt<©}ijmGw_'tukEkja:©pa:k¾~C{Qaªxhxijh_o
Rb = {(v, σ), (v
′, σ′) | (v, v′) ∈ R, |σ| = |σ′|
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I = ({m1}, {m1})
E = {s1}
I = ({m1}, {m1})
E = {s1}
m1
s1 (m1)
s2 (m1)
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s1 (m1)
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tuhU
B
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qmG`UmCy|ijrinmph
A ] B
a:y>a:q.r'yr\_a
xmGUa:|r{
ϕ
(ijrivyyw qinahCrrm&_m£©Ga¬­mplr\_a:yainhxy|rtuhUqa:yr\xtur
A |=s σA
tphx
B |=s σB
tuhU
ªUhxtuknkj{Gr\xtur
θIA(σA) ] θIB (σB) |=b ϕ
³T[]\xa«_mp>arina:y3¬­mpr\_a«inhxQin©}in_wxtukgtu__knar'yqtphµ~Ua
q'\xa:q'Àpa6±wUy|inh_oa»Qivyrijhxo3`mQQa:k q'\_a6q'ÀCinh_o½ra6q'\_h_ivGwxa:y:xy|m\xaal0ag¬­mQqwxysmphr\xal_m}mp¬mp¬ r\_alkntGyr
ya:Cw_a:hCr:Ewxyijh_o±r\_a`t£»Qin`tuk`3mQQa:kqmphUyrwxqrinmph«xa6y|a:hGra:Oa6tukjina6³ _mpknknm£,ijh_o  saªxh_ijrinmph  "}
r\_al`t£»Qin`tpkztu_xkjar]ivyqmphxy|rwxq.ra:tpy¬­mGkjknm£y
  rtpÀpar\xa½qmGh£w_hxqrinmphOmp¬ r\_a½y|rwxq.rw_'tuk¯yUa6qijªUqturinmphOtuhUr\_aq'\Utu'tpq.rainy|rivq¬­mp`w_kvt½¬­mp
r\_aloGij©GahijhCra¬8tpqa 
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θ
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σB
Gr\_aqmphxy|rwxq.rijmGh½mp¬
r\_as`tu»}in`tukEtu_xkjarR¬­mp
σA
ivyyin`3inkvtu6³ Ú y0tªxy|ry|ra:zCr\_aq'\xtptGq.ra:ivy|rivq¬­mp`w_kvt¬­mpinhGra¬8tpqa
IB
ivy]r\_a¬­mGkjknm£,inh_ox³
(φIB ) Xm3 [Xm3 = [m1,m2,m3, ε]Xm3 ∧m3]
 ø ïæÇÜ<ë,ñjá.â=20ê<èçå
¬m1 ∨ (X ∧ m1)
xæKÜ<ë,öá.ï'õ8ê<ï<ö÷æ
m1
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ÝßïæKáù>  6> á'æ å'ì<ì<Ýßï5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Þ¯æÇÜ<ëIÞÇå2,ë(âKëÞKê<è æ<í<ê6æ¯âKë
	ê<Ýßâ8ë|Þ 2,á.âKë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[]\}wxy:Qr\xaqmphuw_hxq.rijmGh,ijr\
σB
oGij©Ga:y0r\_a¬­mGkjknm£,inh_o¬­mG`½w_kvt__t£¬ raQa6y|wxoGtuinh_ox³
Z


Z = (¬m3 ∨ Y ) ∧Xm3
Y = [m1,m2]  ∧ [m3, ε]Y
Xm3 = [m1,m2,m3, ε]Xm3 ∧m3


[]\_ah_a»}r]yraivyIrmlr'tuhxy|¬­mp` r\_ivy¬­mG`½w_kntijhCrm3  ³ in'yr6Cinh_\xtGy|a  mu¬Er\_artphxy¬­mG`tu¹
rijmGhz¾a:tGq'\&a6GwUt£rinmph&inyr'tuhUy¬­mG`a:&ijhCrmtQivy­w_hUq.rinmphXmu¬]yr't£ra3h_mG`tuk ¬­mp`y³Qw__>mGya½r\xt£r
alyr'tur,,i¨r\r\_ala:Cwxturinmph/QaªUh_ijhxo
Z
³
  ºOtuÀGagr\_ala6GwUt£rinmph/y|rmph_oGkj{oGwxtu'Qa:zC~}{a:,ijrinh_o3,i¨r\r\_almpinopinhxtukEa:Cwxturinmph/y|{Qy|ra:`³
Z = (¬m3 ∨ [m1,m2]  ∧ [m3, ε]Y )∧
[m1,m2,m3, ε]Xm3 ∧m3
Çb wQrr\_ala:CwxturinmphijhCrm    
Z = (¬m3 ∧ [m1,m2,m3, ε]Xm3 ∧m3) ∨
([m1,m2]  ∧ [m3, ε]Y ∧ [m1,m2,m3, ε]Xm3 ∧m3)
tuhx/yij`_knij¬­{
Z = [m1,m2]  ∧ [m3, ε]Y ∧ [m1,m2,m3, ε]Xm3 ∧m3
K dgmGw_½tphxqmp`_knaraR~>m<»}a6y³a:ah_mg~Um<»Qa:ytuaR`ivyyinh_ox<r\_aa¬­mGa00a0mph_kn{lopmpw_~Um<»Qa:y £³
Z = [m1,m2]  ∧ [m3, ε](Y ∧Xm3) ∧m3
8/	÷hCrm}_wxqa½h_a*a:Cwxturinmphxy¬­mp¬­mp`w_kvtw_hx_ag~Um<»Qa:y:³}inhxqar\xa`tu
h
Qm}a:yh_murqmGhGr'tuinh
t&`tp__inh_o&¬­mG
{Y,Xm3}
{par:IaijhCrmQQwxqat&h_a ©£tpivtu~_kna
U
tuhxZtp_¶r\_a`tu__inh_o
({Y,Xm3}, U)
rm
h
³[]\_ala:Cwxturinmph/QaªUh_ijhxo
Z
r\_a:h~>a:qmp`a:y
Z = [m1,m2]  ∧ [m3, ε]U ∧m3
,\_inkjalaijhCrmQQwxqar\_ala:Cwxturinmph
U = Y ∧Xm3
 øvñ¾à¾ë0ñná.èßèßá|àæÇÜ6ëå'è 5.á.âKÝ æKÜ62Tä6âKëöÝßÞÇëè é Qà¾ëà¾á.ê6èßì 5.ë÷æ
[m1, m2](  ∧ Xm3
 Qñjá.â(à Ü6ÝßöÂÜæKÜ<ë,ï<ë48æÞ8æÇëäà¾á.ê<èßì
ÝßïæKâKáì<ê<öëå'ïë
	:ê£åæKÝßá.ï
F =  ∧ Xm3
£à¯Ü<ÝßöÂÜ¨à¯Ü<ëïæÇâKå'ï<Þ8ñná.â2,Ýßï65,Ý æ ÝßïæKá >   à¾á.ê<èßìÞKÝ 2,ä<èßÝ ñjéæÇá
F =   zø ï	UÜ£å'ÞKë(û 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}Ý æÝßÞ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ëæKÜ£åæá.ê<âå'è 5.á.â8Ý æKÜ62 ÝßÞ 5.ëï<ë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æKÜ:ê<Þö|å'ï
Ü£å'ï<ì<èßë(æKÜ<ëÞÇëIö|å'ÞÇëÞ å'Þ¯à¾ëèßè  
ø?>8?zø@
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 ijhxtpkjkn{paqmp`_knarar\xaa6GwUt£rinmph¶¬­mp
Z
~}{Átp_Qinh_oX`3ivyy|inh_o«kni¨ra'tukvy½tphxÁ_w_r|rinh_oXr\_a
¬­mp`w_kvtinhCrm    ÁtuoGtpijh¯³ ÷h±r\_ivy0q:tpyapGr\_agmphxkj{kni¨ra'tukUr\xturivyR`ivyyinh_oivy
r
³ Ú __ijh_o½r\xiny
kjijra:tpk¾opin©pa6y]wxyr\_a¬­mGkjknm£,inh_oa6y|w_kjr:³
Z = ([m1,m2]  ∧ [m3, ε]U ∧m3 ∧ r) ∨
([m1,m2]  ∧ [m3, ε]U ∧m3 ∧ ¬r)
[]\xa3a6Cwxt£rijmGhxylQaªUh_ijhxo
Y
tphx
Xm3
tua\xtuhUQkja6·ijhtOy|in`ijkvtu]t<{p³[]\_amGh_kj{Xyra·r\xtur\xtpy
ymp`aa9#Ea:q.r,ivy]yra  _},\_inq'\ijhCrmQQwxqa:yRr\_a`ivyyijhxokni¨ra'tuk
r
³Rº/mpasinhCraa:y|rinh_o½iny0rm3knmCmGÀ\_m£
x\xtpya  ivy,tux_kjina:rm½r\_alh_a:¼a6GwUt£rinmph
U = Y ∧Xm3
³
  ,a,ijrinh_oijhCrmy|rmphxopkn{opwxtpQa6¬­mG`Äopin©pa:y
U = [m1,m2]  ∧ [m3, ε]Y ∧
[m1,m2,m3, ε]Xm3 ∧m3
Çb []\_a¬­mp`wxknt3ivy,tukna6tpQ{inh    0Utuhx/qtph_h_mpr]~>ayij`_kni¨ªUa:¾³
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dgmGw__inh_o~Um<»Qa6y]a6y|w_kjry]inhr\_a¬­mGkjknm£,inh_ox³
U = [m1,m2]  ∧ [m3, ε](Y ∧Xm3) ∧m3
8/[]\_al`tu_xijh_o
h
qmphCrtpijhUyt3`tu
({Y,Xm3}, U)
³[]\_aa¬­mGaG}0ala_kvtpqa
Y ∧Xm3
~}{
U
³
U = [m1,m2]  ∧ [m3, ε]U ∧m3
  zijra:tpkzqmp`_knarijmGhtpoGtpijhijhCrmQQwxqa:y
r
³
U = ([m1,m2]  ∧ [m3, ε]U ∧m3 ∧ r) ∨
([m1,m2]  ∧ [m3, ε]U ∧m3 ∧ ¬r)
 m£lz_\xtGy|a g\xtpyg~>aahÁqmp`_knara6«¬­mGtuknk(a:Cwxt£rijmGhxy:³3\Utpya  inhCrmQQwxqa6ytyinh_opknaa:Cwxt£rijmGh
¬­mGa:tpq'\ZQiny8w_hxqrinmphztuhx i¨ra_kvtpqa:yr\_a©£tuintp~_kna:y½~C{r\_aOQivy­w_hUq.rinmphUy³ xmpa»_tp`3xkjaGr\_a
a6Cwxt£rijmGhQaªxh_inh_o
U
opar'y]a:_kvtpqa6~}{r\_arm¬­mGkjknm£,ijhxo3a6Cwxt£rijmGhxy³
U1 = [m1,m2]  ∧ [m3, ε](U1 ∨ U2) ∧m3 ∧ r,
U2 = [m1,m2]  ∧ [m3, ε](U1 ∨ U2) ∧m3 ∧ ¬r
[]\xaa:`tuinh_ijhxoOa:Cwxt£rijmGhxytpara6t£ra:Áyij`inkntpkn{p³  mprivqa±r\xtur½tukvy|m
Z
inh
X
opar'ya_kvtpqa:·~}{
{Z1, Z2}
Q,\_a:a
Z1
tphx
Z2
tuar\_ala6GwUt£rinmphUy]a:_kntGqinh_o
Z
³
 inhxtuknkj{G}0agtuasa:tp_{¬­mGRr\_agqkja6tuh}w_inh_\Utpya3< .³ ¦ aªxhxr\xtur0r\_asa6GwUt£rinmphUyI¬­mG
Z1
tuhU
U1
_tphx
Z2
tuhx
U2
tualQw__knivqt£ra:y]mp¬ a:tGq'\±mpr\_a::³[]\_a:a¬­mpap}0aa`m£©pasr\_ala6Cwxt£rijmGhxy0¬­mp
Z1tphx
Z2
>tuhxala:_kntGqa
{Z1, Z2}
inh
X
~}{
{U1, U2}
³ ¦ atukvym½ªUhxr\xtur,r\_aa6Cwxt£rijmGhxy
Y1

Y2

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m3,
ε
m3,
ε
m3,
ε
m3,
ε
U2(m3)
U1(m3, r)
E = {U1, U2}
A = {m3, r}
m3,
ε
m3,
ε
m3,
ε
m3,
ε
m1,m2,m3
   ε
m1,m2,m3
   ε
m1,m2,m3
   ε
X12(m1)
X11(m1,r)
E = {X11,X12,X21,X22}
X21(m2)
m1,m2,m3
               ε
X21(m2,r)
A = {m1,m2,r}
θIB (σB

θIA(σA)
 ijoGw_alº«t£»Qij`tpkztu__knar'y¬­mp
σB
tphx
σA
Xm31
tphx
Xm32
­a_kvtpqijh_o
Y
tuhx
Xm3
inh\xtGy|a <.pa6y|>a:qrin©pakn{ .utpa]h_mpr(a:tGq'\xtu~xkja0¬­mG`!tuh}{
©£tpivtu~_knalinh
X = {U1, U2}
³[]\_aa¬­mGaG_r\xaªxhxtpk a:yw_kjrsmu¬r\_artphxy|¬­mp`turinmph/ivyr\_a¬­mGkjknm£,ijhxo
¬­mG`½w_kvt_³
U1 ∨ U2
[
U1 = [m1,m2]  ∧ [m3, ε](U1 ∨ U2) ∧m3 ∧ r
U2 = [m1,m2]  ∧ [m3, ε](U1 ∨ U2) ∧m3 ∧ ¬r
]
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σA
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ivy¬­mpw_hxinh
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